A 44-year-old Japanese woman with autosomal dominant polycystic kidney disease was admitted to our hospital for evaluation of abdominal distension. Her eGFR was 53.7 mL/min/ 1.73 m 2 . Total kidney volume was 2,614 mL. Tolvaptan (60 mg/day) was started to treat renal involvement. The patient's abdominal fullness began to improve and liver volume, indicating advanced polycystic liver disease (PLD), decreased from 9,750 mL to 8,345 mL after 17 months of tolvaptan treatment, though there was no significant change in kidney volume. This case indicates that tolvaptan may be a therapeutic option for hepatomegaly in patients with symptomatic PLD.
Introduction
Polycystic liver disease (PLD) is a serious complication of autosomal dominant polycystic kidney disease (ADPKD) [1, 2] . Patients with massive hepatomegaly often require surgical treatment or percutaneous transcatheter hepatic artery embolization [2, 3] , since there are few medical options with proven efficacy for PLD. Candidate drugs for treating PLD include somatostatin analogues, such as lanreotide and octreotide, which may inhibit the growth of liver cysts [4, 5] . Mammalian target of rapamycin inhibitors, including everolimus and sirolimus, have also been tried as a second option [6] . However, the efficacy of these agents is relatively limited, and long-term safety is unclear. Iijima et al. [7] reported that ursodeoxycholic acid was safe and effective in suppressing the increase in liver volume and reducing serum levels of biliary enzymes. Torres et al. [8] showed that tolvaptan slowed the increase rate of total kidney volume and the decline of renal function over a 3-year period in ADPKD patients compared with placebo, but they did not report improvement of liver volume. We encountered a patient in whom liver volume decreased after the administration of tolvaptan.
Case Report
A 44-year-old Japanese woman was admitted to our hospital for evaluation of abdominal distension. She was 164 cm tall and weighed 74 kg, with a blood pressure of 143/93 mm Hg. Laboratory tests revealed that her serum creatinine (Cre) value was 0.91 mg/dL, the estimated glomerular filtration rate (eGFR) was 53.7 mL/min/1.73 m 2 , and her albumin level was 3.6 g/dL. In addition, the total bilirubin level was 0.7 mg/dL, aspartate aminotransferase was 23 IU/L (normal range: 13-33), alanine aminotransferase was 15 IU/L (normal range: 8-42), lactate dehydrogenase was 173 IU/L (normal range: 103-190), alkaline phosphatase was 268 IU/L (normal range: 117-350), γ-glutamyl transpeptidase was 74 IU/L (normal range: 9-109), and C-reactive protein was 0.8 mg/dL. Urinary protein excretion was 0.1 g/day, and the urine sediment contained 1-4 erythrocytes per high-power field. Magnetic resonance imaging and computed tomography showed bilateral enlarged polycystic kidneys and a massive polycystic liver (Fig. 1) . ADPKD was diagnosed, since her mother had this disease. Liver volume was calculated to be 10,173 mL, indicating advanced PLD, while the total kidney volume was calculated as 2,614 mL by a previously reported method [7] .
First, 3 large cysts were treated by aspiration and sclerotherapy using minocycline hydrochloride according to a reported method [7] . Her abdominal fullness improved immediately after 1,750 mL of cyst fluid was removed, but the improvement was only temporary. Liver volume increased to 9,750 mL again after 6 months, along with the exacerbation of abdominal symptoms. Tolvaptan therapy was started at a dose of 60 mg daily to treat renal involvement (Cre of 0.89 mg/dL and eGFR of 54.6 mL/min/1.73 m 2 ). After 1 month of tolvaptan therapy, abdominal fullness showed improvement and liver volume decreased to 9,219 mL, while it decreased further to 8,963 mL after 12 months of treatment and to 8,345 mL after 17 months. Total kidney volume was 2,714 mL at the start of tolvaptan therapy, while it was 2,640 mL after 1 month and 2,832 mL after 17 months. There was no significant change in kidney volume during the 17-month treatment period, and renal function was also unchanged (Cre of 0.92 mg/dL and eGFR of 52.3 mL/min/1.73 m 2 ).
Discussion
Somatostatin analogues have been tried as medical therapy for PLD [4, 5] . In 2009, van Keimpemaet al. [4] reported that treatment with the somatostatin analogue lanreotide reduced the mean liver volume from 4,606 mL to 4,471 mL. Also, Hogan et al. [5] reported in 2010 that octreotide, a long-acting somatostatin analogue, decreased the liver volume from 5,908 mL to 5,557 mL. Treatment with mammalian target of rapamycin inhibitors has also been attempted. According to Qian et al. [6] , treatment with sirolimus for an average of 19.4 months achieved an 11.9% reduction of liver volume in ADPKD patients who had undergone kidney transplantation.
The improvement in liver volume obtained with tolvaptan in our patient may possibly be explained by a study of Mancinelli et al. [9] , who reported that arginine vasopressin modulates cholangiocyte proliferation in rat and mouse models. In ADPKD, epithelial cells lining cysts in the kidneys and the liver are persistently stimulated to proliferate and secrete fluid, and such stimulation may be enhanced by increased circulating levels of arginine vasopressin in patients with polycystic kidney disease and PLD. It has been reported that V2 receptor modulators, such as tolvaptan, can suppress proliferation of the biliary epithelium in PLD [9] .
Conclusion
The response of our patient to tolvaptan (the reduction in liver volume and improvement of abdominal symptoms) suggests that this drug may be a therapeutic option for hepatomegaly in patients with symptomatic PLD.
